Protein Targets of Isoniazid-Reactive Metabolites in Mouse Liver in Vivo.
Isoniazid (INH) has been a first-line drug for the treatment of tuberculosis for more than 40 years. INH is well-tolerated by most patients, but some patients develop hepatitis that can be severe in rare cases or after overdose. The mechanisms underlying the hepatotoxicity of INH are not known, but covalent binding of reactive metabolites is known to occur in animals and is suspected in human cases. A major unresolved question is the identity of the liver proteins that are modified by INH metabolites. Treating mice with INH leads to accumulation of isonicotinoyl-lysine residues on numerous proteins in the hepatic S9 fraction. Analysis of this fraction by SDS-PAGE followed by tryptic digestion of bands and LC-MS/MS revealed a single adducted peptide derived from d-dopachrome decarboxylase. When a tryptic digest of whole S9 was applied to anti-INH antibody immobilized on beads, only 12 peptides were retained, 5 of which clearly contained isonicotinoyl-lysine adducts and could be confidently assigned to 5 liver proteins. In another experiment, undigested S9 fractions from INA-treated and untreated (UT) mice were adsorbed in parallel on anti-INA beads and the retained proteins were digested and analyzed by LC-MS/MS. The INA-S9 digest showed 1 adducted peptide that was associated with a unique protein whose identity was corroborated by numerous nonadducted peptides in the digest and 13 other proteins identified only by multiple nonadducted peptides. None of these 14 proteins was associated with any peptides present in the UT-S9 fraction. Overall, we identified 7 mouse liver proteins that became adducted by INH metabolites in vivo. Of these 7 INH target proteins, only 2 have been previously reported as targets of any reactive metabolite in vivo.